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MAIN SOURCES OF HAZARD

An incident could conceivably occur which created negligible
damage to the property of the reactor operator himself while
creating a third party liability outside the premises. For
example, a reactor designed to operate with a highly active
cooling circuit might suffer a breach both of a coolant pipe and
of the containing jacket, at approximately the same time,
thereby releasing activity without seriously damaging the reactor
itself. Conversely, a reactor might be completely demolished
internally by the oxidation or melting of the core without any
external repercussions whatever; though in such a case it would
need good fortune as well as good design for a third party
incident not to take place at the same time.

The hazards which might possibly occur can be listed as
follows:

(i) An unusual and possibly uncontrolled rise in the rate
of nuclear heat release.    This is In the latter instance
termed a nuclear runaway,
(ii) Non-nuclear overheating,
(ill) Loss of coolant,
(iv) Breach of containment.
Each of these In turn is considered below.

(1)   Nuclear Overheating

It would be possible for an unusual rise in the rate of nuclear
heating to occur in consequence of the insertion of excess fissile
material (by movement of part of the reflector) or through a
change in the operation of the reactor, such as the disappearance
of a poison or absorber or an alteration In the temperature of
the moderator. Where there is a highly compact core, as In
the fast reactor, there is even the risk that adjacent fuel elements
will come too close together and thereby cause an increase of
reactivity. In any of these circumstances a sharp rise In the
rate of nuclear heating might be caused and that would be
suspended only when the effect of temperature or the insertion
of control rods had absorbed the excess of reactivity. The result
would be that there would be a transient rise in the core tem-
peratures which might damage the reactor and also breach the
containment.

Provision for protection against such eventualities is made by
the fitting of relays for the Immediate operation and control of
safety rods, thereby quenching the nuclear reactor. Such, relays,
as a rule, are associated both with the rate of nuclear heating
and with the coolant and moderator temperatures. It is a